Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.103; data-to-parameter ratio = 23.5.
Related literature
We have been interested in the synthesis of fused indole heterocycles (Gribble et al., 2005) for the construction of more elaborate molecules, such as the potent antibiotics pyrroindomycins A and B (Abbanat et al., 1999; Ding et al., 1994) Both pyrrolo [2,3-b] indoles and pyrrolo [3,4-b] indoles can be synthesized in one step via the Barton-Zard pyrrole synthesis (Barton & Zard, 1985; Barton et al., 1990 ) from 3-nitroindoles, depending on the N-indole protecting group [Pelkey et al., 1996; Pelkey & Gribble, 1997 . For recent examples of the Barton-Zard pyrrole synthesis, see: Bobal & Lightner (2001) ; Woydziak et al. (2005) ; Larionov & deMeijere (2005) ; Coffin et al. (2006) ; Okujima et al. (2006) ; Ono (2008) . For related structures, see: Jackson et al. (1975) ; Moody & Ward (1984a,b) ; Yamane et al. (1986) ; Yin et al. (2010) ; Tsuji et al. (2002) ; Somei et al. (1997) ; Kawasaki et al. (2005) ; Jasinski et al. (2010) . For MOPAC theoretical calculations, see: Schmidt & Polik (2007) . For standard bond lengths, see: Allen et al. (1987) Experimental Crystal data C 23 H 18 N 2 O 4 S 2 M r = 450.51 Triclinic, P1 a = 8.1547 (3) Å b = 11.0471 (5) Å c = 11.7185 (4) Å = 73.834 (4) = 87.131 (3) = 79.277 (4) V = 996.22 (7) Å 3 Z = 2 Mo K radiation = 0.30 mm À1 T = 123 K 0.41 Â 0.36 Â 0.29 mm
Data collection
Oxford Diffraction Xcalibur diffractometer with Ruby (Gemini) detector Absorption correction: multi-scan (CrysAlis RED; Oxford Diffraction, 2007) T min = 0.981, T max = 1.000 12580 measured reflections 6592 independent reflections 5331 reflections with I > 2(I) R int = 0.020 Refinement R[F 2 > 2(F 2 )] = 0.036 wR(F 2 ) = 0.103 S = 1.09 6592 reflections 281 parameters H-atom parameters constrained Á max = 0.52 e Å À3 Á min = À0.33 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell refinement: CrysAlis PRO; data reduction: CrysAlis RED (Oxford Diffraction, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
JCB wishes to thank the UWI and the Government of Barbados for funding this research. JPJ thanks Dr Ray Butcher and Howard University for assistance with the data collection and acknowledges the NSF MRI program (grant No. CHE-0619278) for funds to purchase the X-ray diffractometer.
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Comment
In view of our continued interest in the synthesis of fused indole heterocycles (Gribble et al., 2005) for the construction of more elaborate molecules, such as the potent antibiotics pyrroindomycins A and B (Abbanat et al., 1999; Ding et al., 1994) , we have sought to unequivocally confirm the assigned structure of the product formed in the reaction of 3-nitro-1-(phenylsulfonyl)indole with isocyanide. Our previous studies have shown that both pyrrolo[2,3-b]indoles and pyrrolo [3,4b] indoles can be synthesized in one step via this Barton-Zard pyrrole synthesis (Barton & Zard, 1985; Barton et al., 1990) from 3-nitroindoles depending on the N-indole protecting group (Pelkey et al., 1996; Pelkey & Gribble, 1997 .
Indeed, whereas our proposed fragmentation-rearrangement sequence, to afford the pyrrolo[2,3-b]indole ring system (Pelkey et al., 1996) , only occurs with the phenylsulfonyl protecting group, the same reaction with N-benzyl, N-2-pyridyl, and Nethoxycarbonyl protecting groups generates the corresponding pyrrolo[3,4-b]indole ring system. We differentiated these two isomers both by comparison of the NMR coupling constants and through the independent synthesis of the corresponding pyrrolo[2,3-b]indole. (Moody & Ward, 1984a , 1984b . To confirm this structural assignment we now report the crystal structure of the title compound, the product of the reaction of 3-nitro-1-(phenylsulfonyl)indole with tosylmethyl isocyanide, and the first crystal structure of this fused indole ring system.
The title compound contains a pyrrolo group fused onto the plane of an indole ring with phenylsulfonyl and p-toluenesulfonyl groups bonded to the indol and pyrrolo rings. The angles between the mean planes of the pyrrolo-indole ring and the phenylsulfonyl and p-toluenesulfonyl rings are 73.7 (6)° and 80.6 (0)°, respectively. The dihedral angle between the mean planes of the two benzene rings is 78.7 (4)°. The sum of the angles around the indole N atom is 345.2 (4)° indicating slightly distorted sp 2 hybridization. The C3═C10 indole bond length is 1.3760 (17)Å similar to that observed in 3-acetyl-2ethyl-1-(phenylsulfonyl)indole (Jasinski et al., 2010) . The remainder of the bonds are in normal ranges (Allen et al., 1987) .
Both classical (N-H···O) and non-classical (C-H···O) hydrogen bonding interactions are observed (Table 1, 
Following geometry optimization MOPAC (Schmidt & Polik, 2007 ) theoretical calculations at the AM1 level, the angles between the mean planes of the pyrrolo-indole ring and the phenylsulfonyl and p-toluenesulfonyl rings become 73.7 (6)°a nd 80.6 (0)°, respectively, and the dihedral angle between the mean planes of the two benzene rings becomes 88.6 (2)°.
These observations support the influence of the hydrogen bonds and π-π interactions as contributing to the stability of crystal packing.
Experimental
This compound was prepared according to the procedure of Pelkey & Gribble (2006) . To a stirred solution of 3-nitro-1-(phenylsulfonyl)indole (0.50 g, 1.67 mmol, 1 eq.) in dry THF (30 ml) was added a solution of tosylmethyl isocyanide (0.39 g, 1.99 mmol, 1.20 eq.) dissolved in dry THF (15 ml) followed by the addition of DBU (0.6 ml, 4.01 mmol, 2.4 eq.). The supplementary materials sup-2 solution was allowed to stir for 24 h at room temperature. Removal of the solvent in vacuo gave an orange oil that was purified via flash column chromatography (3:1 hexanes-ethyl acetate) to afford the pyrroloindole (0.46 g, 62%) as a yellow solid. Crystals suitable for the X-ray study were grown from a 1:1 mixture of CH 2 Cl 2 and ether [m.p. 484-487 K; literature value 509-511 K].
Refinement
All the H atoms were discernible in the difference electron density map, however, they were situated into idealized positions. The parameters of all the H atoms have been constrained within the riding atom approximation. C-H bond lengths were constrained to 0.95 or 0.98 Å for aryl or methyl H atoms, and 0.88 for N-H atoms, U iso (H) = 1.17-1.22U eq (C aryl ); U iso (H) = 1.51U eq (C methyl ) or U iso (H) = 1.16U eq (N). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.24124 ( 0.0165 (5) 0.0145 (4) 0.0133 (5) −0.0013 (4) 0.0001 (4) −0.0022 (4) N2 0.0189 (5) 0.0120 (4) 0.0147 (5) −0.0012 (4) −0.0003 (4) −0.0036 (4) C1 0.0183 (5) 0.0139 (5) 0.0127 (5) −0.0018 (4) 0.0003 (4) −0.0017 (4) C2 0.0211 (6) 0.0146 (5) 0.0143 (5) −0.0028 (4) 0.0004 (4) −0.0030 (4) C3 0.0187 (5) 0.0139 (5) 0.0145 (5) −0.0024 (4) 0.0018 (4) −0.0033 (4) C4 0.0167 (5) 0.0141 (5) 0.0156 (5) −0.0025 (4) 0.0029 (4) −0.0018 (4) C5 0.0275 (7) 0.0167 (5) 0.0203 (6) −0.0016 (5) 0.0019 (5) −0.0054 (5) C6 0.0270 (7) 0.0148 (6) 0.0287 (7) 0.0000 (5) 0.0040 (5) −0.0059 (5) C7 0.0203 (6) 0.0169 (6) 0.0271 (7) 0.0024 (5) 0.0020 (5 Geometric parameters (Å, °) S1-O1 1.4263 (9) C8-H8A 0.9500 S1-O2 1.4316 (9) C11-C16 1.3914 (16) S1-N1 1.6707 (10) C11-C12 1.3941 (16) S1-C11 1.7557 (12) C12-C13 1.3856 (18) (16) O1-S1-O2 121.13 (6) N2-C10-C3 111.89 (11) O1-S1-N1 104.32 (5) N2-C10-N1 134.91 (11) O2-S1-N1 106.30 (5) C3-C10-N1 112.99 (10) O1-S1-C11 109.10 (5) C16-C11-C12 121.61 (11) O2-S1-C11 109.09 (5) C16-C11-S1 120.24 (9) N1-S1-C11 105.77 (5) C12-C11-S1 118.15 (9) O4-S2-O3 120.17 (6) C13-C12-C11 118.89 (11) O4-S2-C1 108.32 (6) C13-C12-H12A 120.6 O3-S2-C1 107.11 (6) C11-C12-H12A 120.6 O4-S2-C17 107.49 (6) C14-C13-C12 120.11 (12) O3-S2-C17 107.91 (6) C14-C13-H13A 119.9 C1-S2-C17 104.84 (6) C12-C13-H13A 119.9 C10-N1-C9 103.92 (10) C13-C14-C15 120.63 (12) C10-N1-S1 119.83 (8) C13-C14-H14A 119.7 C9-N1-S1 121.49 (8) C15-C14-H14A 119.7 C10-N2-C1 105.31 (10) C14-C15-C16 120.20 (12) C10-N2-H2B 127.3 C14-C15-H15A 119.9 C1-N2-H2B 127.3 C16-C15-H15A 119.9 C2-C1-N2 110.47 (10) C15-C16-C11 118.56 (11) C2-C1-S2 128.02 (10) C15-C16-H16A 120.7 N2-C1-S2 121.31 (9) C11-C16-H16A 120.7 C1-C2-C3 105.85 (11) C18-C17-C22 120.89 (11) C1-C2-H2A 127.1 C18-C17-S2 118.71 (10) C3-C2-H2A 127.1 C22-C17-S2 120.37 (9) C10-C3-C2 106.48 (10) C17-C18-C19 119.56 (12) C10-C3-C4 106.28 (10) C17-C18-H18A 120.2 C2-C3-C4 147.16 (12) C19-C18-H18A 120.2 C5-C4-C9 118.78 (11) C20-C19-C18 120.61 (12) C5-C4-C3 134.52 (12) C20-C19-H19A 119.7 C9-C4-C3 106.70 (10) C18-C19-H19A 119.7 C6-C5-C4 119.01 (13) C19-C20-C21 118.85 (11) C6-C5-H5A 120.5 C19-C20-C23 120.83 (11) C4-C5-H5A 120.5 C21-C20-C23 120.31 (12) C5-C6-C7 121.04 (12) C22-C21-C20 121.23 (12) C5-C6-H6A 119.5 C22-C21-H21A 119.4 C7-C6-H6A 119.5 C20-C21-H21A 119.4 C8-C7-C6 121.29 (12) C21-C22-C17 118.83 (11) C8-C7-H7A 119.4 C21-C22-H22A 120.6 C6-C7-H7A 119.4 C17-C22-H22A 120.6 C7-C8-C9 117.26 (12) C20-C23-H23A 109.5 C7-C8-H8A 121.4 C20-C23-H23B 109.5
Hydrogen-bond geometry (Å, °) supplementary materials sup-9 
